DISPLAY DEVICE AND ELECTRONIC APPARATUS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention' 

The present invention relates to flat -panel display 
devices such as liquid-crystal display devices. The present 
invention also relates to electronic apparatus comprising 
the drsplay device. 

2 . Description of the Related Art 

Recently, display devices have been widely used as 
information-display terminals for portable apparatuses, home 
use, offices, factories, automobiles, etc. In particular, 
liquid-crystal display devices are characterized in that 
they are thin and light and that they use a low voltage and 
consume low power. Accordingly, liquid-crystal display 
devices are the main electronic displays in the present and 
in the future. Liquid-crystal display devices are being 
increasingly used in personal digital assistants, etc., 
which take advantage of their low-consumption-power 
characteristics . 

As shown in Fig. 7, an example of conventional liquid- 
crystal display devices is a passive-matrix liquid-crystal 
display device or an active-matrix-liquid-crystal display 
device 1 that uses, as switching devices, two- terminal non- 



linear devices such as thin film diodes (TFDs) . The liquid- 
crystal display device 1 generally includes a liquid-crystal 
display panel 2 and a printed-circuit board 3. The liquid- 
crystal display panel 2 and the printed-circuit board 3 are 
electrically connected via two flexible printed-wiring 
boards 4 and 5 . 

The liquid-crystal display panel 2 has a pair of glass 
substrates 6 and 7 disposed opposite to each other. The 
glass substrates 6 and 7 have liquid crystal sealed 
therebetween. On the opposed internal surface of the glass 
substrate 6, a plurality of signal electrodes 8 are formed 
in parallel with one another. On the opposed internal 
surface of the glass substrate 7, a plurality of scanning 
electrodes 9 are formed perpendicularly to the signal 
electrodes 8. 

In a predetermined margin (the lower side in Fig. 7) of 
the liquid-crystal display panel 2, an edge of the glass 
substrate 6 extends (the bottom in Fig. 7) further than an 
edge of the glass substrate 7. In a margin (the l'eft side 
in Fig. 7) of the liquid-crystal display panel 2 which is 
adjacent to the predetermined margin, an edge of the glass 
substrate 7 extends further than an edge of the glass 
substrate 6 . In an extended area 6A on the opposed internal 
surface of the glass substrate 6, data-signal driver 
integrated circuits (ICs) 10 and 11 are mounted by chip-on- 



glass (COG) mounting. These data-signal -driver ICs 10 and 

11 are connected to output terminals 8A formed by extending 
the plurality of signal electrodes 8 and to input terminals 

12 provided at an edge of the extended area 6A. In an 
extended area 7A on the opposed internal surface of the 
glass substrate 7, a scanning driver IC 13 is mounted by 
COG. The scanning driver IC 13 is connected to output 
terminals 9A formed by extending the scanning electrodes 9 
and to input terminals 14 provided in an edge of the 
extended area 7A. 

The output terminals 4A of the flexible printed-wiring 
board 4 are bonded so as to be electrically connected to the 
input terminals 12 , which are provided along the longer side 
of the extended area 6A of the glass substrate 6 . 
Similarly, the output terminals 5A of the flexible printed- 
wiring board 5 are bonded so as to be electrically connected 
to the input terminals 14, which are provided along the 
longer side of the extended area 7A of the glass substrate 
7. The input terminal portion 4B of the flexible printed- 
wiring board 4 is joined to an output terminal portion 15 
formed on the printed-circuit board 3 as a control circuit 
board. The input terminal portion 5B of the flexible 
printed-wiring board 5 is joined to an output terminal 
portion 16 formed on the printed-circuit board 3. On the 
printed-circuit board 3, a predetermined wiring arrangement 



is formed, and various electronic components for controlling 
and driving the liquid-crystal display panel 2 are mounted. 

One of electronic apparatuses using a liquid-crystal 
display device having the above-described structure includes 
input devices such as a key board or a ten-key pad, and uses 
a liquid-crystal display panel to display data in accordance 
with input operations from the input devices. In this 
electronics apparatus, the liquid-crystal display panel and 
a printed-circuit board are built in a chassis (panel 



10 accommodating frame) . In this construction, two flexible 



W printed-wiring boards are bent so that the printed-circuit 
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Hy board is positioned behind the liquid-crystal display panel. 

□ In the above-described liquid-crystal display device, 

yy as shown in Fig. 8, the printed-circuit board 3 as a control 

i«S 15 circuit board is provided on the back surface of the liquid- 
-= * crystal display panel 2. Thus, an overall thickness of the 

liquid-crystal display device increases and so does a 
thickness of the display unit for the electronic apparatus. 
Accordingly, the printed-circuit board 3 hinders thickness 
2 0 and weight reduction of the liquid-crystal display device 
and the electronic apparatus. In cellular telephones and 
portable information apparatuses such as portability- 
emphasized, pocket -sized personal computers, casing 
thickness must be reduced to its minimum. This problem, in 
25 which a control -circuit board hinders the casing thickness 



from being reduced, occurs not only in a passive-matrix 
liquid-crystal display device and an active-matrix liquid- 
crystal display device using the above-described two- 
terminal non-linear devices but also in various display 
devices such as an active-matrix liquid-crystal display 
device having a thin film transistor at each pixel, and an 
electroluminescent display device. For portability and 
mobility, it is required that various display devices 
including a liquid-crystal display device be reduced in 
weight and thickness. With this requirement, electronic 
components for driving a display are difficult to mount at 
high density in limited size and weight. 

As shown in Fig. 7, in the above-described liquid- 
crystal display device 1, the flexible printed-wiring board 
4 to be bonded to the extended area 6A of the glass 
substrate 6 on which the data-signal driver ICs 10 and 11 
are mounted, and the flexible printed-wiring board 5 to be 
bonded to the extended area 7A of the glass substrate 7 on 
which the scanning driver IC 13 is mounted, must be 
separately bonded to the printed-circuit board 3. This 
complicates a modularizing step, and causes a lack of 
convenience. In addition, since the flexible printed-wiring 
boards 4 and 5 must be separately bonded to the printed- 
circuit board 3, it is not preferable that the output 
terminal portions 15 and 16 formed on the printed-circuit 
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board 3 are too close to each other. In other words, when 
the flexible printed-wiring boards 4 and 5 are bonded to the 
printed-circuit board 3 by using a mounting apparatus, a 
distance preventing the flexible printed-wiring boards 4 and 
5 5 from interfering with each other must be provided. In 
this construction, the use of a plurality of (two) flexible 
printed-wiring boards 4 and 5 hinders the size reduction of 
the printed-circuit board 3 . 

An input -wiring means 17 for inputting control signals 
10 must be connected additionally to the printed-circuit board 
3. This complicates terminal connection processing. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present invention 
. to provide a display device and an electronic apparatus that 
15 are light and thin and that have simplified terminal - 
connection processing. 

To this end, according to an aspect of the present 
invention, the foregoing object is achieved through 
provision of a display device provided with a display panel 
2 0 having an electrooptic material provided between a pair of 
substrates opposed to each other, the display panel having a 
driver integrated circuit mounted on an extended area in 
which an edge of one of the substrates extends further than 
an edge of the other substrate, the extended area provided 



in at least a margin of the display panel, wherein a control 
circuit board, provided above the driver integrated circuit 
so as to be substantially placed within the extended area, 
is connected to the input terminal portion of the driver 
integrated circuit . 

In the present invention based on this construction, a 
driver IC is mounted on a step formed in an extended area in 
which an edge of one substrate extends further than an edge 
of the other substrate,- in other words, on a step formed 
between the other substrate and the one substrate, and a 
control circuit board is provided above the driver IC. 
Thus, the control circuit board can be disposed so as to be 
within the step. As a result, the present invention has 
advantages in that it is not necessary to connect a control 
circuit board to a display panel, separately using a 
flexible printed circuit board, and that thickness and 
weight reduction of a display panel can be achieved. 

According to another aspect of the present invention, 
the foregoing object is achieved through provision of a 
display device provided with a display panel including: a 
pair of first and a second substrates opposed to each other; 
an electrooptic material layer provided between the first 
and second substrates; a first extended area provided in one 
of adjacent margins of the display panel; a second extended 
area provided in the other margin; scanning electrodes 
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formed on a surface of the first substrate which is opposed 
to the second substrate; signal electrodes . formed on a 
surface of the second substrate which is opposed to the 
first substrate; a scanning driver integrated circuit 
5 connected to the scanning electrodes which is mounted on the 
first extended area, in which the first substrate extends 
further than an edge of the second substrate; and a data- 
signal driver integrated circuit connected to the signal 
B electrodes which is mounted on the second extended area, in 

*j 10 which the second substrate extends further than an edge of 
jj the first substrate; wherein a control circuit board is 

1j provided at. least above the scanning driver integrated 

■n circuit mounted in the first extended area or the data- 

signal driver integrated circuit mounted in the second 
15 extended area so as to be substantially placed within the 
plane region of either extended area, and the input terminal 
portion of the scanning driver integrated circuit mounted in 
the first extended area and the input terminal portion of 
the data- signal driver integrated circuit mounted in the 
2 0 second extended area are connected to the output terminal 
portion of the control circuit board. 

In the present invention based on this construction, by 
mounting a control circuit board above driver ICs mounted in 
a first extended area or a second extended area, the control 
25 circuit board can be connected to a display panel, 
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separately using a flexible printed circuit board. 
Accordingly, weight reduction of a display device can be 
achieved. In particular, the present invention has an 
advantage in that thickness reduction of a display device 
5 can be achieved by disposing driver ICs and a control 
circuit board on a step in a first extended area or a second 
extended area. Moreover, according to the present invention 
based on the above-described construction, one control 
circuit board can output drive-control signals to both a 

10 scanning driver IC and a data-signal driver IC, whereby a 
terminal connection process can be simplified. Preferably, 
the input terminal portion of the driver integrated circuit 
above which the control circuit board is mounted . is 
connected to an end of an input wiring portion formed on. the 

15 extended area in which the driver integrated circuit is 
mounted, and another end of the input wiring portion, 
connected to the control circuit board, extends in the 
vicinity of the shorter side of the extended area. 

According to the present invention based on this 

20 construction, a control circuit board is connected to an 
input wiring portion in the vicinity of the shorter side of 
an extended area. The present invention has an advantage in 
that the control circuit board can easily be warped, and can 
easily be mounted on a driver IC while being connected to 

25 the input wiring portion formed in the extended area. It is 
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preferable that the control circuit board have a circuit - 
wiring pattern formed on a flexible insulating-resin base 
and electronic components for controlling the driving of the 
display panel . 

5 The present invention based on this construction has an 

advantage in that the control circuit board can easily be 
warped while being connected to the input wiring portion 
_ formed in the extended area. 

^ It is preferable that the control circuit board be 

l M 10 extended so as to be connected to an end of an input wiring 
W portion formed close to the shorter side of the extended 

m area which is adjacent to the extended area in which the 

g control circuit board is mounted. 

ny Accordingly, the present invention has an advantage in 

15 that a convenience of terminal junction can be improved. 

It is preferable that the control circuit board have a 
multilayer structure having insulating layers provided among 
a plurality of wiring layers in which, among the layers, 
predetermined upper and lower wiring layers are connected by 
2 0 a through hole or a via hole. 

The present invention based on this construction has an 
advantage in that, by connecting a plurality of wiring 
layers via a through hole or a via hole, the degree of 
wiring integration and mounting density can be improved. 
25 It is preferable that the control circuit board include 
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a flexible input wiring portion. 

The present invention based on this construction has an 
advantage in that the control circuit board can easily be 
connected to an input portion for generating a control 
5 signal, which can improve a convenience of wiring 
connection . 

It is preferable that the electrooptic material layer 
be a liquid-crystal layer. 

This construction has advantages in that a liquid- 
10 crystal display device for use in a portable information 
terminal, etc., can be formed to be thin and that 
improvement in a convenience of terminal connection realizes 
a liquid-crystal display device in which a module process is 
facilitated. 

15 It is preferable that the electrooptic material layer 

be an electroluminescent light -emitting layer including an 

electroluminescent material . 

The present invention based on this construction has 

advantages in that thickness reduction of an EL display 
2 0 device can be achieved and that weight reduction can be 

achieved by performing high integration of a control circuit 

board . 

According to a further aspect of the present invention, 
the foregoing object is achieved through provision of an 
25 electronic . apparatus including: a display device provided 
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with a display panel having an electrooptic material 
provided between a pair of substrates opposed to each other, 
the display panel having a driver integrated circuit mounted 
on an extended area in which an edge of one of the 
5 substrates extends further than an edge of the other 
substrate, the extended area provided in at least a margin 
of the display panel, wherein a control circuit board, 
provided above the driver integrated circuit almost within 
0 the extended area, is connected to the input terminal 

jU 10 portion of the driver integrated circuit; and an input unit 
jj for inputting a signal to the display device; wherein the 

1J display device is accommodated in a casing. 

3 The present invention based on this construction has an 

5Th advantage in that thickness reduction of a display device 

IT 15 for an electronic apparatus can be achieved, whereby 
^ thickness reduction of the entire electronic apparatus can 

be achieved. In addition, according to the present 

invention, a display panel includes a control circuit board 
integrated therewith, which provides an advantage in that a 
2 0 convenience of assembly is improved. 

It is preferable that the control circuit board of the 
display device include a flexible input wiring portion for 
establishing connection to the input unit. 

According to the present invention based on this 
25 construction, an input wiring portion for establishing 
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connection to an input unit is included in the control 
circuit board. Thus, without a separate process of joining 
the input wiring portion, a convenience of assembly can be 
improved. 

5 According to the present invention, the thickness of a 

display unit in an electronic apparatus can be reduced. 
This enables the electronic apparatus to be thin. In 
addition, the structure of a display panel in which a 
control circuit board is integrated improves the convenience 
10 of assembly . 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing the main components 
of a liquid-crystal display device according to an 
embodiment of the present invention; 
15 Fig. 2 is a plan view showing the liquid-crystal 

display device shown in Fig. 1; 

Fig. 3 is a perspective view showing the liquid-crystal 
display device shown in Fig. 1 ; 

Fig. 4 is a sectional view taken in the line A-A of 
2 0 Fig. 2 ; 

Fig. 5 is a sectional view showing that the liquid- 
crystal display device (shown in Fig. 1) in a casing; 

Fig. 6 is a perspective view showing an electronic 
apparatus according to an embodiment of the present 
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invention; 

Fig. 7 is a plan view showing a conventional liquid- 
crystal display device; and 

Fig. 8 is a sectional view showing the conventional 
5 liquid-crystal display device shown in Fig. 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention is described below with reference 
to the accompanying drawings. Figs. 1 to 6 show an active- 
matrix liquid-crystal display device 20 according to an 
10 embodiment of the present invention. The act ive -matrix 
liquid-crystal display device 20 uses, as switching devices, 
two-terminal non-linear devices such as thin film diodes 
(TFDs) . 

Fig. 1 shows the main components of the liquid-crystal 
15 display device according to the embodiment of the present 
invention . 

As shown in Fig. 1, a liquid-crystal display panel 21 
has i data lines XI to Xi , j scanning lines Yl to Yj , and 
pixel regions P formed corresponding to the intersections of 
20 the data lines XI to Xi and the scanning lines Yl to Yj . 
The pixel regions P are formed by connecting a liquid 
crystal layer 18 and TFDs 19 in series. The scanning lines 
Yl to Yj are identical to scanning lines 26 shown in Fig. 2. 
The scanning lines Yl to Yj are driven by a scanning- 



signal driving circuit 300, and the data lines XI to Xi are 
driven by a data-signal driving circuit 200. The scanning- 
signal driving circuit 300 and the data-signal driving 
circuit 200 are controlled by a driving-control circuit 120. 

The TFDs 19 are connected to the scanning lines Yl to 
Yj , and the liquid crystal layer 18 is connected to each 
data line, as shown in Fig. 1. Conversely, the TFDs 19 may 
be connected to the data lines XI to Xi, and the liquid 
crystal layer 18 may be connected to each scanning line. 

The driving-control circuit 12 0 outputs, to the 
scanning- signal driving circuit 300, various control-use 
synchronizing signals for controlling the voltages of and 
supply timing for data signals and scanning signals, while 
it uses a synchronizing signal and a video signal to output, 
to the data-signal driving circuit 200, data signals, etc., 
having a predetermined format adapted for display data. 

A power supply circuit 130 supplies each driving 
circuit with control voltages such as a predetermined high 
voltage, a predetermined low voltage, and a predetermined 
reference voltage . 

In this embodiment, a control circuit board 22 (shown 
in Fig. 2) provided with the driving-control circuit 120 and 
the power supply circuit 13 0 is mounted on a driver IC, such 
as the data-signal driving circuit 200 or/and the scanning- 
signal driving circuit 300, on the liquid-crystal display. 
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panel 21. 

The details of the components of the liquid-crystal 
display device 2 0 according to the embodiment are described 
below in order. 

5 The liquid-crystal display device 20 includes the 

liquid-crystal display panel 21 and the control circuit 
board 22 mounted thereon, as shown in Fig. 2. 

Referring to the structure of the liquid-crystal 
display panel 20, the liquid-crystal display panel 20 has a 

10 pair of glass substrates 23 and 24 opposed to each other, as 
shown in Figs. 2 and 3. Between glass substrates 23 and 24, 
there is provided a sealing material (not shown) surrounding 
a display region. In a gap that is positioned between the 
glass substrates 23 and 24 and that is surrounded by the 

15 sealing material, liquid crystal (not shown) is sealed. 

On the opposed internal surface of the glass substrate 
23, which is opposed to the glass substrate 24, a plurality 
of data-signal electrodes 25 are formed in parallel with one 
another. The signal electrodes 25 are composed of a light - 

20 transmissive material such as indium tin oxide (ITO) . The 
signal electrodes 2 5 are arranged at predetermined intervals 
along a predetermined direction (the vertical direction in 
fig. 2 or X-direction ). 

On the opposed internal surface of the glass substrate 

25 24, which is opposed to the glass substrate 23, the scanning 
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electrodes 2 6 are formed perpendicularly to the data 
electrodes 25. The scanning electrodes 2 6 are composed of 
an electrically conductive material reflecting display 
light. The scanning electrodes 26 are arranged at 

5 predetermined intervals in parallel with one another. In 
other words, between the signal electrodes 2 5 formed on the 
glass substrate 23 and the scanning electrodes 26 formed on 
^ the glass substrate 24, the TFDs 19,. the pixel electrodes, 

B and the liquid crystal layer, shown in Fig. 1, are connected 

M 10 in series, whereby a so-called "X-Y matrix" of pixels is 
J formed. 

ij As shown in Fig. 2, in a predetermined margin (the 

2 lower side in Fig. 2) of the liquid-crystal display panel 

11 21, an edge of the glass substrate 23 extends (the bottom in 

Z 15 Fig. 2) further than an edge of the glass substrate 24. In 
~ a margin (the left side in Fig. 2) of the liquid-crystal 

display panel 21 which is adjacent to the predetermined 
margin, an edge of the glass substrate 24 extends (to the 
left in Fig. 2) further than an edge of the glass substrate 
20 23. 

In an extended area 2 3A on the opposed internal surface 
of the glass substrate 23, data-signal driver ICs 27 and 28 
are mounted by COG mounting. The data- signal driver ICs 27 
and 2 8 are connected to output terminals 2 5A (shown in Fig. 
2 5 2) formed by extending the signal electrodes 2 5 and to ends 
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(input terminals) 29A of input lines 29 (shown in Figs. 2 
and 3) . For the output terminals 2 5A and the ends 2 9A of 
the input lines 29, the data-signal driver ICs 27 and 28 are 
flip-chip mounted by face down bonding. Fig. 4 is a 
5 sectional view taken in the line A-A 1 shown in Fig. 2. Fig. 
4 shows that a bump 2 8A provided to protrude on the lower 
surface of the data- signal driver IC 2 8 is bonded and 
connected to the ends 2 9A of the input lines for data signal 
29 via an anisotropic conductive film (ACF) 30. 

10 The input lines 2 9 are arranged as shown in Figs. 2 and 

3, and the other ends (output terminals) 2 9B of the input 
lines 29 are positioned vicinity of a shorter side of the 
extended area 23A, which is opposed to the extended area 24A 
in this embodiment. The other ends 29B of the input lines 

15 2 9 are connected to the signal -output terminal portion 22A 
of the control circuit board 22 via the ACF 33, as shown in 
Fig. 4. 

The control circuit board 22 is provided above the 
data-signal driver ICs 27 and 28, with an insulating 
20 material, such as an insulating substrate 34, provided 
between the control circuit board 22 and the data-signal 
driver ICs 27 and 28. 

As shown in Fig. 2, in the extended area 24A on the 
opposed internal surface of the glass substrate 24, a 
2 5 scanning driver IC 31 is mounted by COG. The scanning 



driver IC 31 is flip-chip mounted by face-down bonding, and 
is connected to output terminals 2 6A formed by the extending 
scanning electrodes 26 and to ends (input terminals) 32A of 
input lines for scanning signal 32, similarly to the data- 
signal drivers ICs 27 and 28. In this embodiment, the input 
lines 32 extend into the vicinity of a shorter side of the 
glass substrate 24 which is the extended area 23A of the 
glass substrate 23. The other ends (output terminals) 32B 
of the input lines 32 extending into the vicinity of the 
shorter side of the glass substrate 24 are connected to the 
control circuit board 22. 

The number of input terminals (the number of the input 
lines 29 and 32) of the data-signal driver ICs 27 and 28 and 
the scanning driver IC 31 is much smaller than the number of 
output terminals (the number of the signal electrodes 25 and 
the scanning electrodes 26) . Accordingly, in this 

embodiment, even if terminals are formed and arranged along 
the shorter sides of the extended areas 23A and 24A, no 
problem occurs in that the arrangement area for the 
terminals is reduced. 

The control circuit board 22 is provided with 
electronic components constituting portions of the driving 
control circuit 12 0 and the power supply circuit 13 0 shown 
in Fig. 1, and is flexible as a whole. As shown in Fig. 2, 
the control circuit board 22 is positioned to be almost 
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within the extended area 23A of the glass substrate 23, when 
viewed two-dimensionally. At an end of the control circuit 
board 22 which is opposed to the signal -output terminal 
portion 22A, a scanning-output terminal portion 22B 
5 extending to the shorter side of the extended area 24A of 
the glass substrate 24 is formed to incorporate with the end 
of the control circuit board 22 . The scanning- output 
terminal portion 22B is connected to the other ends (output 
terminals) 32B of the input lines 32 via an ACF (not shown) . 

10 On the control circuit board 22, a control -signal input-line 
portion 22C for inputting control signals is formed to 
incorporate with the control circuit board 22 . 

The control circuit board 22 has predetermined-pattern- 
wiring portions 3 6 and 3 7 formed on the front and back 

15 surfaces of a base sheet 35. The wiring portions 36 and 37 
are connected appropriately via a through hole (or via hole) 
38, so that the control circuit is formed. The wiring 
portions 3 6 and 3 7 formed on the front and back surfaces of 
the base sheet 35 are coated with insulating coating films 

2 0 3 9 and 40. An opening 3 9A is formed on the insulating 
coating film 39 so that the wiring portion 36 is exposed at 
a predetermined position. Electronic components are 

connected to the portion as a pad, of the wiring portion 36 
which is exposed by the opening 3 9A . Fig . 4 shows that a 

25 power IC 41 constituting the power supply circuit 130 is 
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connected to a bump 41A and the wiring portion 3 6 via an ACF 
42 by means of face -down bonding. 

The signal -output terminal portion 22A, the scanning- 
output terminal portion 22B, and the control - signal input- 
5 line portion 22C, which are on the control circuit board 22, 
are extensions of the base sheet 3 5 on which wiring patterns 
are formed suitably. 

The above-described control circuit board 22 is 
positioned above the data-signal driver ICs 27 and 28, with 

10 the insulating substrate 34 provided between the control 
circuit board 22 and the driver ICs 27 and 28. The control 
circuit board 22 may be fixed to the driver ICs 27 and 28. 
The insulating substrate 34 prevents the control circuit 
board 22 from bending when the control circuit board 22 is 

15 mounted on the insulating substrate 34 . However, in the 
case where the control circuit board 22 has predetermined 
hardness, the use of the insulating substrate 34 may be 
omitted . 

The active-matrix liquid-crystal display device 20 
2 0 according to this embodiment uses a difference in level 
formed by the glass substrates 23 and 24. In particular, 
when the control circuit board 22 is mounted on the data- 
signal driver ICs 27 and 28, it is preferable that the sum 
of the heights of the data-signal driver ICs 27 and 28, the 
25 control circuit board 22, and the insulating substrate 34, 
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is smaller than the thickness of the glass substrate 24 so 
that the top of the control circuit board 22 cannot be 
higher than the external surface of the glass substrate 24. 
However, even when the top of the control circuit board 2 2 
5 is higher than the external surface of the glass substrate 
24, an advantage can be obtained in which the thickness of 
the liquid-crystal display device 20 is greatly reduced, 
compared with the case where a printed-circuit board having 
mounted electronic components is used. 

10 Fig. 5 is a sectional view showing that the above- 

described liquid-crystal display device 20 is accommodated 
in a casing 51. In this embodiment, by providing the 
control circuit board 22 above the data-signal driver ICs 27 
and 2 8 on the extended area 23A (in the opposed internal 

15 surface) of the glass substrate 23, the thickness of the 
liquid-crystal display device 20 can be reduced, and also 
the thickness of the casing 51 can be reduced. 

Referring to Fig. 6, the structure of a notebook 
personal computer 50 (as an electronic apparatus) using the 

20 liquid-crystal display device 20 as a display unit is 
described below. As shown in Fig. 6, the liquid- crystal 
display panel 21 is accommodated in the casing 51, and the 
display region of the liquid-crystal display panel 21 is 
exposed from an opening 51A formed in the casing 51 . The 

2 5 personal computer 5 0 is provided with a key board 52 as an 
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input device. As described above, the display unit of the 
personal computer 50 can be reduced in thickness, which 
reduces the thickness of the casing 51. Accordingly, the 
thickness and weight of the personal computer 5 0 can be 
5 reduced. In addition, a control -signal input-line portion 
22C (not shown in Fig. 6) is incorporated in the control 
circuit board 22 . This improves the convenience of 

connecting the personal computer 50 to the input device (key 
board 52) , without using wiring means such as a flexible 

10 printed-circuit board. Therefore, the present invention 
realizes thickness reduction and size reduction in various 
electronic apparatuses other than the personal computer 50, 
such as pagers, liquid-crystal television receivers, 
viewfinders, car navigation systems, electronic pocketbooks, 

15 word processors, cellular phones, and television telephones. 

Although the present invention has been described using 
the foregoing embodiments, a display device and an 
electronic apparatus according to the present invention are 
not limited to the foregoing embodiment, but may be modified 

20 within the sprit and scope of the present invention. In the 
foregoing embodiments,- the present invention is applied to, 
as a display device, an active-matrix liquid-crystal display 
device having a TFD at each pixel electrode. However, the 
present invention may be applied to an active-matrix liquid- 

25 crystal display device using thin film transistors and to a 
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passive-matrix liquid-crystal display device. These liquid- 
crystal display devices are not limited to a reflective 
type, but a transmissive type or transf lect ive type may be 
used. In addition, the present invention may be applied to 
5 an electroluminescent display device. In the 

electroluminescent display device, an electroluminescent 
material including a luminescence material is used as an 
electrooptic material, and the arrangement of scanning 
electrodes and signal electrodes can be formed substantially 

10 similar to that of element substrate of the conventional TFT 
(Thin Film Transistor) liquid-crystal display device. 

Although the control circuit board 22 is provided in 
the extended area 23A of the glass substrate 23 in the 
foregoing embodiments, it may be provided in the extended 

15 area 24A of the glass substrate 24. Otherwise, control 
circuit boards for separately performing the function of the 
control circuit board 22 may be provided in both extended 
areas 23A and 24A. The control circuit board 22 may have 
flexibility in only the vicinity of each connection terminal 

20 portion for establishing connection. A wiring pattern 
formed on the control circuit board 22 may have a multilayer 
structure as described in the foregoing embodiments or a 
single layer structure. 

Although the glass substrates 23 and 24 are used as 

25 panel substrates, the panel substrates are not limited to 
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glass, but may be composed of such a material as synthetic 
resin. 



